Abstract: An investigation of the deformations of large buildings (bridges, dams, etc.) needs replicated measurements in special types of geodetical networks. They are characterized by two groups of points creating the network; one group is formed by points with stable positions and the other one is formed by points located on the building and characterizing its deformations. A statistical analysis of measurement results is done after each epoch of measurement and also after several epochs. It is of a practical importance to develop an algorithm of estimation which enables us to use the partial results obtained after each epoch for results after several epochs. 
Introduction
Deformations of large buildings (bridges, dams, gas holders, etc.) can be studied by the help of special geodetic networks constructed for this purpose. Let us consider a network which consists of two groups of points: the first one consists of points with stable positions which are located in a neighbourhood of the investigated object and the other one which consists of points located on the object. The movement of the points of the object characterize the investigated deformations.
The first measurement (the first epoch) of the positions of all mentioned points is made before the first loading, the second measurement (the second epoch) is made after the first loading, the third measurement (the third epoch) after the second loading, etc.
After each measurement set (epoch) we obtain approximately the same positions of stable points and new positions of the points located on the investigated object. Positions 204 of the last points create trajectories of each single point and they enable us to study the deformation and rotation tensor on the investigated object.
The aim of the paper is to study algorithms for estimating the point positions and their accuracy in the framework of a single epoch and the same when the first m (> 1) epochs are realized.
The results after m epochs should be expressed, if possible, as a function of results of separate epochs.
Notation and Auxiliary Statements
Let Y j be the n-dimensional observation vector normally distributed, i.e. Y j N n X 1 1 + X 2 2;j ; ] in the j-th epoch, j = 1; : : : ; m. Here (X 1 ; X 2 ) is an n (k 1 + k 2 ) design matrix which is considered to be the same in all epochs j = 1; : : : ; m. The k 1 -dimensional vector 1 characterizes the actual positions of the stable points, the k 2 -dimensional vector 2;j characterizes the actual positions of the points located on the investigated object in the jth epoch. The n n matrix is assumed to be positive definite and the rank of the matrix (X 1 ; X 2 ) is assumed to be r(X 1 ; X 2 ) = k 1 + k 2 < n. (ii) If = 2 V, where 2 2 (0; 1) is an unknown parameter and V is a known n n positive definite matrix, the UBLUE (uniformly best linear unbiased estimator) of iŝ
the uniformly best estimator of 2 iŝ
Here M A = I P A ; P A = A(A 0 A) 1 A 0 and + denotes the Moore-Penrose generalized inverse (see, e.g., Rao and Mitra, 1971) . under the assumption that the true value of the vector parameter # is # 0 ) and (b) the # 0 -LBQUIE (locally best quadratic unbiased invariant estimator) of # iŝ Proof. The statements (i) and (ii) are well known facts. The statement (iii) (b) is proved for instance in Kubáček et al. (1995) or Rao and Kleffe (1988) .
Estimation in a Separate Epoch
Theorem 3.1 Let be given. Then is of the form X 0 1 1 X 1 ; X 0 1 1 X 2 X 0 2 1 X 1 ; X 0 2 1 X 2 :
With respect to the Rohde formula (Rao, 1965, p. 29) 
Remark 3.2 An obvious analogy can be written in the case
= 2 V and = P p i=1 # i V i for the UBLUE of 1 and 2;j and # 0 -LBLUE of 1 and 2;j , respectively. 
where
Proof. It is a direct consequence of Lemma 2.2 (ii) and the relationship M (X 1 ;X 2 ) VM (X 1 ;X 2 )
when the Rohde formula is used, we obtain the statement. Since 1 + 2 = 2 mn k 1 mk 2 , the statement is proved. m(n k 1 k 2 ) ;
(ii) 
Conclusions
From Section 4 it can be seen how the partial results, obtained after each epoch, can be used in a calculation of results after several epochs. This possibility has two practical advantages; it is simple to calculate estimators after several epochs and in addition to it the partial results create a sample which can be statistically analyzed from several points of view. For example hypotheses as E(^ 1 (Y 1 )) = : : : = E(^ 1 (Y m )), E(^ 2;j (Y j )) = E(^ 2;j (Y (m) )), E(^ 2 (Y j )) = E(^ 2 (Y (m) )), j = 1; : : : ; m (a check whether an accuracy of measurement is homogeneous), etc. can be tested.
